Searching PAJ 1/1 y< — i> 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 11-01 7024 

(43)Date of publication of application : 22.01.1999 



(SDlntCL H01L 21/8238 

H01L 27/092 
HOIL 21/265 
HOIL 21/3065 
HOIL 29/78 



(21) Application number : 09-168791 (71)Applicant : SONY CORP 

(22) Date of filing : 25.06.1 997 (72)Inventor : NAKAYAMA SO 



(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacturing 
a semiconductor device which lessens such troubles that the 
etching residues of a gate electrode-forming material appear on a 
gate insulation film of one transistor, or the gate insulation film is 
broken at etching for forming gate electrodes, and which permits 
the etching process margin to increase. 

SOLUTION: The method of manufacturing a semiconductor device 
having an NMOS transistor having an n-type gate electrode, and 
PMOS transistor having a p-type gate electrode on the same 
substrate, comprises implanting ions of impurities in etching regions 
4b of a gate electrode layer 4 formed on a semiconductor substrate 
3 through a gate insulation layer 2. so that the impurity compsns. of 
the regions 4b are equal or neaHy equal, and etching the regions 4b 
to form specified pattern of gate electrodes 4a. 
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a(H$ # 4 J: ^ {c;pit€iB!<Sr :f >aA«K: J: r «A 

l>. 10 

B?iB^'- h sen© n mommy- h mmn^m h ^ > 

©-C^VffiAXfii. 

iitBvx i?)l>&-7X t> t tytTBUfSy- h^@ll©l^*M 
ifiMt *W-r 1 {ciBl8©*jSi*ilS©Sjt:^ 30 

a, 

C5i*:S3 ] BuiaH 1 ©-<:t>aAXg{c*jtir. H«tB 
hSffiB©nM©if6^y- h^SWJa* h 7>i;x 
^©?KfiS;«i^{c»n^©:7^^^^«AU. p^©i^y 

- h^mw^ii* h ^ >i^x ^mi'f&m.mckt p m©^*« 

i^^r^AL. 

HMiB»2 ©-<;*■ >aAXIi{C*5t,>rii> BUlB^^'- hSS 
B©-r'^r©|^*^^(CHuiBII 1 ©-f ^>?£AX?iK:fc 
t^r fflc^ /c p M^M^KJfe J: C>' n S:^*€!^©^:er ^ «A-r 

2 {ciai8©*3S(*i^©«^*ft. 40 
[f»3j?a4 ] HutBI^ 1 ©-Y3^>aAI^iK:*Jti•c. HutB 

y- hmsg©nM©*6^y- h^>s'x 

if©J^fiE^«(c»nM©^*ifi^«r^Alv. pS©i|giSy 
i^^jfiAU. 

B«iBm2©'f^>aAiii«:fcti-c«. MiBy- 
B©-r'^r©^*ffl^{cSjfBii 1 ©-f *>aAxg{c*j 
t^rffli^fc ps:FS5B!Kj*jJ:o'n ^:f;^^©(,»-rn*^— :^ 
*^At- S 2 «:iB|£©iji#ftj^g©^ift:6-ft. 

[if*3»5 ] Boiam 1 ©-< :t>aAxa{c*jws:?^!^ so 
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© K-XSJ; 0 tsaie^a ©:T^I«iBj©-^ :i->aAXg© 
K-Xfi=S:;«cgr < •5st*]12 {CiB4S©*^t*^S©ia 

[M*^6 ] iffBII2©-Y5j->aAX!i{c*jtir«. BU 

tern 1 ©-< ^>aEAxs{cte(,>-rffli»/c^*e!Bji«M^d: 

^SS©:T:*««?'lrB!)iBy- hm@@©^*Ml^tc^A-r 
^W*^2 {ciB«R©¥^<*ilS©S{i»:^ffi. 
[»*^7 ] mi5BII2©'^:i->aAXgCcfflt,>5:?^!^ 

5*. HuiBl^l©'C'^>aAXfi{cfflt,^/c^^^^J;D^>mr 
iBy- h fiffli©^*MJi{©x yiis^3tK-r s 

Cit*B8 3 OTfB-7Xi'g}gfiKxgtc*si,ir. irsBvx 
^m^y ^ h ui^x h{cj:-,rjgfi£TSiil*312{ciBtg 
©*2i»sig©*Sja»ffi. 

[i9*:«9 ] mnm 1 ©-r 3^>aAxs^c*i^,^r, wib 

y- hmffi;i©pM©iMi^y- hMmw59imh7>i;'x 

i?JBfSMl|(«c p M^*$^**A 1/ . n M©*fi#y- h M 
mi^^m h ^ > S^X ^ Jf^^Mt^JC n WT-tmi^MX L . 
ltflBII2©'f:t>aAXSK:*it,ir«. siriBy-hss 

n© ps©ii^5^y-- vmrnrnm^ v =y >i?x iimmmm 
(Dm^mmicmMm 1 ©-< :t>aAxg-cfflti/iinM^ 

iMigJ*!^ C K - XS-C^A L . n S©^y- h 

h 7 ^^'x i?0)j)cM^©HuiBI^*Sltj<{cmriBII 1 © 
-Y:*->aAX?iT-fflC>/cpS:FM!^>SrllH; K-Xar-f 

^>aAt-^ii^s2 iciEn<D^mw^^sa:>mm.y;m. 
mntmi oi MiBvxi/Bj^fiSxg-ea. BuiBvxi' 

m^m 1 1 ] mam i ©-r :*->aAxg{c*jc»T. p 

«:iBtK©*^fi^^g©Mit*ffi„ 

1 2 } BulBI^ 1 ©-^ :*->ttAXgic*st»r. p 

©W:t>ttAXli{c*s(,^r. or«¥«:fflii^iS 
*31 6 (ciBt£©¥«i*ilg©K^:^a. 

C^H^©i¥ffl^jcSi?B] 

[000 1 ] 

\.mM<Dm-r?>i^m^m] *i%bj«, cmos (compie 

mentarv MOS)^©[B)— StetC^J5:^zSmS©*e«^y- h 
^SWSai* h ^ >i^X 5i4#^^ifi^(*^g©Mji:^S 

[000 2] 

(tie*©e?5B] ¥*»^S{cte(^4^^^a©8i[iffl{b© 

S©^{t(Cf* -5 U V y^ -7 ^ --fi?'*©HttS (CttlX 

r. y- hS@©x-^g^>y:/ai2Xgf*fc$/ci,»<o 

[0 00 3] n?--f ^.(UMOS h ^>S>X3f 

(laT. NMOSil*^) *J<fcOfp9^i':^;HV!OS 
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S>-:,X. H 1 2 (a) «NMOSO»^r&0. 01 2 

(b) «PMOS<DJ«^r*-5. 01 2«:*jcir. 
0 3±6c«y- h^Mi 0 2^/M.rm« 

coy- vmmm i o 5(D»$fi»^. ±isu/cj: ^ 

{C. NMOStC>FtL/rttnM:7^$«iBJ. PMOStc^fur 
A*5S7-r'5i. y- h^ffll 1 0 5«:»> MS©y- 

©bi^;^ h 1 0 e^rvxi'tury- h^ffi/i i o 5© 

[0 00 4] c<Dt^. x-;-9^>yjni{cj;o^*-r^ 
1 0 b aK.mx^titc^'&cDmma. nm 
os®y- h^ffiji 1 0 5 iPMos©y- hm@)ii 20 
0 5 i t?{is^c sfc*. X 5^ > yiig*sacHcM4c s 

[0 00 5] 

[^B^A^^i^bjc-^it-s^gi] c©/c«6> -^©y- 
h ms(c*i w 5 X > yas*^ o i^cx 5. 5^ > 
yB#p^ J: o -c X 5=- > yjrax^tf ^ i . fi6:^©y- h 
^(ctj(,>r«. aigfte:^©y- 1 0 5©x 

*i;fc«5 . jgtciit^ts^tcwy- i-t^mm 1 0 2 ^sssej^ 
■r?>m<Dmm*i^&cK)-^-r< . v'zi^z7.-7~v>:yi)m^ 30 

■cttt,^*)©cc)5:-,ri^S„ Iffc, y-h^i^Mi02© 
mmit. y- n 1 0 2 < u /c*s ^ re 

[0006] ilBbfcJ: ^ ^cy'- h^ffiff^fiS 

NF©x.;,g=->yjnx*iii-c> — :^©^^>i^;^^'©y- 
^.^e^M±^cy- vmm^m}S.-t^¥im<Dx. v^i^^m 
D 0 . * -2. t, ^ » y - h ^mmiimm ^tiMt 

[0 00 7] 

xi?©^SM<!:|alDaimM©^$6^*5y- hmgtc^A 
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^*^«t^x-^^>yi]nii/-c^*o. m^^^i'--iy(D 

y- hm@?:ff^Jj£-r-5. 

[0008] :*:^H^-c«. y- h ii@e©x > yjjn 

K:J;or*AL. y- F-$6,#e©S^i«^©^*«!^ffl 

*««©tai:©x 9^ > yasAs^ u<t fc wis^-r 

hMSW5^#h^>i^X^?©#'tf©y- f-^S^X-;;^^ 

>yjnxccj:-jrff$fi£-r'5^«c. )S7?©y-hm®i© 

y- h*g^K±{cy- hmS?r^)jS-r-5>W4©x 

[0 00 9] *SH^K:<j^^i»i«<*«g©»is:^s». 15 
ten 1 ©-Y ^>aAx?itc*jt,ir . Bfriay- h^@/i© 
nM©*6^y- [-mmmbm b ^ ^i?;^ ^'©jfjfiXMJ^tc 

» n MO^iWigJ^^A L . P M©l&^y- h 

h7>i?x5?©ff$^M^K:{±pS©^if«tl<&«AL, m 
iSS^2©-/:t>^iAX^i{c*iti■c». Bgiey'-h^®^ 
©r'^r ©K^*^«{c«ufai^ 1 ©-< :t >&Axm-cmi> 

K J; D . y- h m®m<D&'m^mm<D^H^ms.t>tm— 

(c « 6 I . S c i Jc S . 

[0010] m^m 1 ©-f :t>aAxsK:*jcir. Buie 

y- h^ffi^© n S©,m#y- h MSW^^ h ^ >i^;:< 
^f©ffJfiK«i|t(c(inM©^M!B5^«AU. pS©3&^y 

- h mm^sihm vyyi^^.^ <DW^fsmmK. \t p ^<D^¥i 

l^^r^AL/, H!)ie*2©-Y^>aAX?i{c*i(,»r(i. hIi 
ley- hmS@©-r'<i:©l^4Mm pS^f^$$;B5*jJ:o' 
nM:7^i«!^©i<^-rn*^-:&?:«A-r s c i ojfigt?* 

c©«^{c. saiBmi ©Y:*->aAxg«:*jt:t^;r: 
*$fj© K - x« cfc 0 4> mriei^ 2 <oT-w&i<D -< 3^ >aAx 
li©F-Xfi^:A^< or, ^*tl«ccfcw^;f;^!g5© 
< -rnw. #l^*M^{c*jt:rsx 5» ^ 

[0 0 11] H(riBm2©w*>aAig«:*s<,»r». m 
^«ffl©^«i^^Hyi2y- hm€i«©^*«^fc^A-r 

i\ 112 -/^>aAx?i{c*i(,^r. T-mnt\^xm^-t 
^Sfflt^n«. +:«'fi©ii?«c4i«:Jtljji/rr:f>M©{fl:* 

j6. s^*ss^{cteW4x-^^>yaa*ig^{c-r4c 

c 0 0 1 2 ] 7^msic%i>mmu^^<Dmmi3mt. m 
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m^mn'^mx l . n Mo^y- h M«w^m h ^ > 

iB01©-r;t>i£AX?i-CflaCi;^£:nM;m^*|plC K- 
^Sr^AO. nM©«6Sy- hM^I^Saim 

f ff$)3SMii©ffiri2[^*M^K:Hfrieil i ©-f 5i->aAi?i 
CO 0 1 3 ] c:nK:j:0. PMOS*5J:(yfNMOS©y 

CO 0 1 4] 

mi-^mQ ». *^Hj©^ 1 mmm^%^^^wmm. 

->';3>'i7*^N^©*^(*»«3?:i»(iL<. ^» 
T> NMOStC^^) SCXp^^':^;^^:Wr■5MOS h 

CO 0 1 5 ] y- h^^Bfej:^-'^- i^^mmmmxm 

SiO, ^«i^{tffi{Cctor4i^<*««3±K?f^^ 
r^o >xc»t?, y- h^Mzitcii. 0ii^tf^'jix>j 

■5. 

CO 0 1 6 ] H W:j->?£AXe 

^^^r-f^t^aAL, PMOS©?f$figM«tc(ipM^ 40 
^^?r-<:t>aA-r'5o y- l-^ffil4©NMOS©ffJ 
fi£M«'^©nM^M!g}©rr%j2vi^{i. SaKi^fJ:^ 
(c. PMOs©jf5^M«*uy;^ h 5{cj:orvx+> 

(As* ) *fflt\ x.^)V=¥: 10-40KeV. K- 
: 1X1 0'^-- 1 X 1 0"/cm' rJT^iitf. c 
nJCJrO. y- HlffiB4©NMOS©?15fiS«lS©^S 

C00 17]— :sr. b mmm 4 (D p MO s(omf&m 
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iL/T^ 2. ^b^h-i;^ (BF, * ) ^fflcv x^;U 
=f:10~40KeV. K-Xfi : 1 X 1 0''- I X 1 

o"/cm' rfT^iitf, cnccjco. y-hmffiH4 
©PMo s ©jf$)is:?a^©«^{b»tf 

CO 0 1 8 ] -yX^Hjf^BRXe 

y- h^B4±«:y- ^m@>'^•^'->*»6^c 

•sy- hmsff^^©-7Xi7®8?:jf?)jsr.s„ -7yKi>m 

«C. y- ^^g-'^•^^->*l6^C■S^>^X h^NMOSfc 
iO-PMO SJ^^^«©5K:Sr{C0^r -S. 
CO 0 1 9 ] ll2-Y:j->aAX^i 
'>CCi-C\ ±l2©-7;;<i'J18 ?rvx>;<i: l.r. y- h«® 
®4©^®tciSiwr;F:M!Bj*sa'f:t>ffiA-rs. JT^ 

jiif^*$^(c«. ±isuitm w^>aAx?i{cfcci-c 

^ *jJ;0'BF. * ©W:^*ffl(r\ ^-it^m^m^-XtJiz, 
jitf, C©<k#. As* *$J:iytBF, * ©K-Xa*. 
mi 'f + >aAX|i(c*>H:f^ F-Xfi©{?iIx.«ij[{SSg 
©+:S-A#ife K-Xfii-r-5, As" *i<{:0'BF, * <& 

4©vx i'gS «c j;o-C-7X ^ $nrt,iAj:c»|^S?Ii^4 
b(C». tiM^MiKJfcJcO'PM^M^A^ig^iLraiA? 
nfctfc^ i itc . C © y- h 4 ©^*M^ 4 b (C 
*JW*nM*5J:0*p^:?;«!Bj©»fiK«. NMOSJKggM 
^iPMOSff5^?I«-C««|^{C«M^c-53&s. As' 
<fc{>'BF, * ©K-Xfi^. SI -r:t>aAXS{C*jtt 
^ K-Xfij;«3 ^>+^:*:l?^c K-XSt LT(,^5/cfe, 
M«©iHRS«jfiiKL/c^>©i^c.S„ *IISfeJf^.^-CW. y 
- h 4©^*Mi|Jj4 b 4C*5i^ N 

M o s ff^fis^iti i p M o s mfSLmm-c^ < 151— cab-S!^:^ 
s«&< . NMosmmmmt pmo sjf^BS^j^©^* 
4 b ©-^ofs® X ■> 5^ > yflnx©i^©x ^ > yjt 

CO 0 2 0 ] X y^lyjfxm 

4©^*M«4 b^x-;,g^>y^iL.-cy- hm^B^ff^ 
^f^o y-hmffiJ14^-7;^i'B8^-r;^i7ibrx 
--'9^>y-r-6<!:. NMOSJg^««tPMOS0fiR^« 

©^*M*^4 b ©X m^o:>i^m^(Dm 

4b©X2;^>y{cS-rSB#ffl»lilS^b< AjrS. C©fc 
NMOSffJfiS^^iPMOSffJfiSMl|t©l^*Mt|{4 

b©x-:,g^>y?:l5]B#(cggj^Lfcti^, — :^©y-h*g 
«^IS2±(CXt,^>y^?SAS^D/cf9. y-h*6^M2 

tiCtjiih. x-y 5^>y^?r^S<DB$ratf ^><t, 06{C^F-r 
i^K. nM*Jj:0'p^©y- hm@4a*iNMOSi 

PMO s i©)R:fr{cjK^$ ns. 
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[002 1 ] ^km:m 

[002 2] W±© J: ^ CC^Hi^Jf^glKH^^^I^^ftgg 
©$!fjS:*S{Cj:ti«. NM0S*jJ:O'PM0S©-e-n^ 

(C . h mS® 4 ©l^*M^ 4 b O^M^M^A3 N M 10 

osmf&mmt pmo sff^ssM^r-ififKb-cii^/cj?). 
X y ^> i'xaicfcw •5^*^«4 b ©X f i'aa 

^ci^sr^So c©/c«)> y- F^^M2±(cy- h 

^*«RS-rSt*i|st©i-^^>y»?t*s^Cfc»3. 

mjy- h,^M2*ilK«StXf<:«3-r-5.^A^;$:(a2«-r 
■5CiAS-C#, i2»9^>yjnXB#©:7'a-feX^-y>^ 

©vy;i7@8**tJfflL/ry-hm®14©l^*MJa4 b 20 

^ommmji^mmoymx^n ^ /ce*. 7 * h >; v y ^ 
[0 02 3] mzmmmm 

ft«g©Sig:^S©Sgi5^iK-r»rffi0-C$)S, II2©|| 

tejf5JS{c^s4iiSf*iig©^s:^5fe«. m 1 (Dmmum 

©xe-c«,^o 3^)ssjfj«6ri*. IS2 -f^^aAxefc 30 
*iii-c. y- h m^m 4 ±(cy- h ^ - 6 jjc 

iy-hm®gfi£ffl©vxi7)l8«:?fJfiSbfctfc«t?. y 

-hmsji4©^M«:rfiiwt:«f-f (P' ) *±ia© 

As' fcckO'BF. * ©K-yMJ:»54>^< 
S^teliK) JT^j^itf. cnfcj;«3. ^8(c^-rJ:^tc. 
y- hlMiB4©^*MJ^4 b«. NMO SfUfttA s 
• <tP* f)^ii>rj:i,nm(Di^(D:^m'm&f&i:rj:io. PMO 
SffliJr«BF, * *i<j:(y''P* A:>6^c-5)nM*J<i:J>'pM*^ 

MO s?^gj«i^©jK:*r{c*ii^ si^*^«4 b ©:^;«!B)ffl 40 

[0 024] b/cAJo-c. NMosmmmmisjz^PM 
©x-;'9^>yiiS»iS^L<j&^, cnfcjco, xiai^ 

/c0 1 JI*feff5.®©Jg^<t|iI«©^^s||Sti^c iCCJiS: 
[002 5] i&:*s. *3liSJf$S|-C«. P' ^fT^iitflS 
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J;C>'nM^.^©>J:0 4>, y- hS®i4©x 5^>yji 

mc3*-r ^^ie:^*^:^^ t c^^^r-*ntf <fc ti. 
[0026] MlSMi^ 

09-01 1«. :*«W©»3©ieK6m«:^^5^» 

3 ©^jf^.^cci^^iji^ft$ig©i3j6:^s«. ^ 1 mm 
mmtmi -r*>?SAxg*-c«^<piDr*s. ±sa 

^^i|i#f*$ig©i?^:(^i4^». vxi7a8 4> m« 
s i o, m<Dmmni}^h^mir c<o-77.i>mB 
». X5'9^>y(cj:«3y- hms^jfjfiS-rsi^tcvxi' 

ib-Ctitg-r^it^)^:. y- hmS©j55ffiiJtCJ^fi£5tl 
K'i;*-;U;^--t--»f©fcd?)©:i-7-fe-7 KM^tMi 

[002 7] 09tCiK-rJ;^{C. NMOSJf^^Mi^tei; 
C>'PMOSff5fiS^^±tCS i O2 8 
vXi^Hl 8»y- hSffi©A$->K:0 
fi£Snrc>-2.*s, C©?K^«. Ca];?.«CVDffi(Cj:or 
S i O, Ml 8«ry- h^SJ14±iCjf^^L'v C©S i 

OjMi 8±{c'j vy^7 ^ {cj:or uj^;^ h-'N*^f-> 

*ff5EEL/c©-^> S i O. Ml 8*y- hmflB/>*:>-> 

[002 8] -e-Ur. 09JCin-rJ;^«C, PMOSJf^^ 

cn*-7;^^7<t Lr^ffitcBF, ' ?^-/3^>aA^■2.o 
C©<!:#©'('^>aA^m*. x*-'b+'*5j;0'K-XS 
i4>{c. ^ W:i->aAXS©iS^il5li;{c-rSo cfi 
(cioT. @9tc^j^-rj;';>:c, NMosff5^^«c©y- 

hmffi®4©^SS1^4 bKW^ nM*Jj:0'pM©:T^*« 

!e)3!»^2ga-r-sc itches, 

[ 0 0 2 9 ] ;>:i^-C> 01 0(C*-rj:^(C. NMOSJg 

C©<!:^©-/:i->ttA^fe. x4^-»l'=f*$J:0'K- 

Xfii^CC. 1^1 -f :i->aAXfi©i©^i|SlD(Ct--2>. 

cnccjior. 0 1 0 (c^-r J: ^ k:. PMosjf^tiEM^ 

©y- |-^SM4©^imJ|c4 bCC»> nS*Jj;0'pM 
©^^^JifitlJ&iilfi^SCiCCfeO. *>-5PMOS?^sR^lS 

tej;c>'NMosffMMiS-?-n-eti©y- hm®i4©K^ 

4 b ©^«!B)ffifiSWIal— {c S . 
[0 03 0] PMOSJgfS^^teJcOtNMOSJfJ^iSM^ 

-€-n^n©y- v^mmAoymi^mMAhayTMm^is. 
i)m-<DisKmx\ ^m.wMMA h^x. y^>ifmj:r 

x^?>, rt£t>%^ ±Msm\isj;:i:^^2mMWyf^tvm 
ur. PMos}f5)i£M^teio'NMOsffjfi£^^-r-©y 

- hm®®4©Xi/?^>yjig3!)i— {bSnSo )5: 
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